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QUARRY ACCIDENTS IN THE UNITED STATES DURING THE 
CALENDAR YEAR 1920. 


By Wiri1am W. Apams. 


INTRODUCTION. 


Reports received by the United States Bureau of Mines from 
quarry operators throughout the country show an increased fatality 
rate but practically no change in the nonfatal injury rate in 1920 as 
compared with the preceding year. There were 2.31 deaths and 
145.51 injuries per thousand men employed in 1920, as against 1.93 
killed and 144.20 injured per thousand employed in 1919. These 
rates are calculated upon the reported number of actual employees 
converted to the equivalent in full-time or 300-day workers. 

The statistical tables for 1920 herein presented are based upon 
reports from 1,717 operators whose quarries were active all or part of 
the year. The number of men working was 86,488, and the total 
number of shifts worked was 23,126,648, an average of 267 working 
days per man. Accidents during the year resulted in the death of 
178 employees and the injury of 11,217. As compared with the year 
1919 the figures for 1920 show an increase of 10,983 employees, 
3,988,340 shifts, and 14 working days per man. They also show an 
increase of 55 fatal and 2,018 nonfatal accidents, which raises rates 
for fatalities 0.388 and for injuries 1.31 for each thousand men em- 
ployed at the quarries. 

Special tables are presented to show accident rates at quarries 
producing building stone and at those producing crushed stone. 
Special tables have also been prepared to show more in detail the 
causes of accidents attributed generally to the use of explosives, 
haulage equipment, and machinery. 
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Number of men employed, days’ work performed, and number of. men killed and injured 
at all quarries in the United States, 1911 to 1920. 


Men employed. Number killed. | Number injured. 


Average for 5 years... 


Average for 10 years. 3} 


ACKNOWLEDGMENTS. 


‘The Bureau of Mines gladly acknowledges the hearty cooper- 
ation of quarry operators throughout the country whose voluntary 
reports of accidents at their properties furnish the basis of the sta- 
tistical tables herein presented. The author acknowledges the as- 
sistance of Miss Lillian Chenoweth, of the Bureau of Mines, in the 
compilation of the figures presented. 


SCOPE OF STATISTICS. 


The tables in this report have been compiled by the Bureau of 
Mines from reports received directly (except in California) from op- 
erators of quarries, and represent all stages of the quarrying in- 
dustry. They are based upon returns from 1,717 operators of pro- 
ducing quarries, or 7 less than in 1919. The number of men em- 
ployed indicates an increase of almost 15 per cent and there was a 
gain of 21 per cent in the total number of shifts worked. The sta- 
tistics, therefore, are thoroughly representative, although perhaps 
not complete for the entire industry. 

The Bureau of Mines is authorized to collect data relating to acci- 
dents at mines and quarries, but there is no Federal law compelling 
operators to render such reports. The reports received from oper- 
ators are voluntary responses to the bureau’s requests for informa- 
tion. However, the promptness with which most of the operators 
respond to the bureau’s inquiries indicates their realization of the 
importance of accuracy in statistical portrayals of the hazards of 
the industry in which they are engaged. It is manifestly highly 
advisable that full and accurate data concerning quarry accidents 
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be reported by operators, not only as an aid to all persons interested 
in the study and prevention of such accidents, but also to assist 
State compensation commissions and other insurance bodies in ar- 
riving at premium rates that will be fair and equitable to the in- 
dustry. 

The Bureau of Mines will be glad to receive suggestions from 
quarry operators and other persons interested in quarrying as to 
the form in which statistical data can be presented most effectively 
and as to methods of making these data of most use to the quarry 
industry. 

CLASSIFICATION OF INJURIES. 

In recent years many States have enacted compensation laws, 
and in order to conform with their classifications the bureau’s classi- 
fication of serious and slight injuries has been since 1915 on a 14- 
day (2 weeks) basis. Details by States and causes are given in 
Tables 24 and 25. 

It may be noted that of the 11,217 nonfatal injuries, less than 
one-tenth of 1 per cent resulted in total disability of a permanent 
nature. In 327 cases, or 2.9 per cent of the total number, the re- 
sulting disability, though permanent, only partially incapacitated 
the victim. There were 1,893 cases of serious injuries causing the 
workman to remain away from his work for more than 14 days. 
Serious injuries constituted 16.9 per cent of the entire number. 
Slight injuries of not exceeding 14 days’ duration, but yet preventing 
the employee from resuming his work on the next succeeding shift 
following the accident, occurred in 8,987 cases, or 80 per cent of the 
total. 

During the preceding year, 9,199 nonfatal accidents occurred at 
quarries In the character or duration of disability, however, the 
percentage of injuries in each class was not materially different from 
that shown by the figures for 1920. 

The classification and the number of injuries in each group since 
1915 are as follows: 


Injury. 1915 1916 1917 1918 
148 125 
16 7 
507 185 
1,365 1, 466 
7;783 73061 
9,819 8,844 
100, 740 68; 332 


a Permanent total disability.—Loss of both legs or arms, one leg and one arm, iotal loss of eyesight, paralysis, 
or other Condition permanently incapacitating workman from doing any work ofa gainful occupation. 
ai Permanent partial disability.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
mT where ligaments are severed, or any other injury known in surgery to be permanent partial 
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QUARRIES CLASSIFIED. 


The quarries are classified according to the kind of rock, as follows: 
Cement rock, granite, limestone, marble, sandstone and bluestone, 
slate, and trap rock. Separate statistical tables are presented for 
each group and for all groups combined. The tables show the number 
of persons employed, the average number of working days per man, 
the total number of shifts worked by all employees, and the number 
of men killed or injured, thus making it possible to base fatality and 
injury rates throughout this report on a uniform number of days 
during which the workmen were exposed to the hazards of their 
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A summary of the more important figures for all quarries in the 
United States during the years 1920 and 1919 is given in Table 1. 
The causes of the accidents are shown in Tables 2, 4, 5, 25, and 26. 
The percentage of accidents due to any one cause is given in Table 
15, whereas the accident rates, by causes, per thousand 300-day 


workers are shown in Table. 16. 


figures for previous years are given. 


Wherever possible, comparative 


TaBLE 1.—All quarries: Men employed and number killed and injured, by kind of 
quarry, during the years ended Dec. 31, 1919 and 1920. 


Kind of quarry. 


1920, 
Men employed. Killed. Injured. 
Active Equiva- 
opera- lent in Per Per 
tors. | Actual | 300-day |Num-| 1,000 | Num-| 1,000 
number.) workers | ber. | 300-day} ber. | 3 y 
(calcu- ‘workers, workers. 
lated). 


145.51 


Total, 1920............ 1,717 | 86, 488 77,089 | 178 2.31 | 11,217 
1919, 

Cement rock 9, 038 24 2.66 | 2,093 
Granite....... 8,829 | 16] 1.81] 1,101 
Limestone... . 33, 055 65 1.97 | 4,431 
Marple? cuso ee narrws ences 3,920 2 51 295 
Sandstone and bluestone. 2,622 2 -76 346 
Slate. ......2. 2,812 5 1.78 277 
Trap rock.......... 2 35518 9 2.56 656 

Total, 1919............. 63,794 | 123 1.93 | 9,199 


increase of 2,269, or 22 per cent over the year before. 


GRANITE QUARRIES. 
Granite quarries operated in 1920 employed 12,735 men, an 


Reports were 


received from 339 operators, as compared with 301 in 1919. The 
total number of shifts worked was 3,199,073, an increase of 550,253, 
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or 21 per cent; each employee averaged 251 working days during the 
year, a loss of 2 days per man from the previous year’s record. 
Important States in which a larger number of shifts were worked 
were California, Massachusetts, Minnesota, New Hampshire, Rhode 
Island, and Vermont. Decreases were shown for Georgia, Maine, 
North Carolina, and Wisconsin. 

Accidents during the year resulted in 22 fatal and 1,392 nonfatal 
injuries, an increase of 6 and 291, respectively, over the record for 
1919. The fatality rate was 2.06 per thousand 300-day workers as 
compared with 1.81 for the previous year, and the injury rate was 
130.53 as against 124.70 in 1919. 

Of the fatal accidents all but one occurred in and about the quarry 
pits. One man in California was killed at a plant outside the quarry. 

Of the nonfatal injuries, 879 occurred inside and 513 outside the 
quarries. These figures indicate an increase of 86 accidents inside the 
quarries and 205 at the outside works. The number of injuries were 
reduced in Maryland, Minnesota, North Carolina, Rhode Island, and 
Virginia. 

Most of the accidents during the past year were caused, as usual, 
by flying objects, handling rock at face, machinery, haulage, and falls 
or slides of rock or overburden. As compared with 1919, however, 
accidents inside the quarries showed a reduction in the injury rates 
(per thousand 300-day workers) from flying objects, handling rock 
at face, explosives,.and drilling and channeling, whereas those at 
plants outside the quarries showed a decrease in two classes only, 
namely, accidents due to handling rock by hand and to hand tools. 
The record for all other principal causes of accidents, both inside and 
outside of granite quarries, showed practically no improvement over 
1919 or was higher. (See Table 16.) 

About 15 per cent of all quarry workers in the United States were 
employed at quarries producing granite. 


LIMESTONE QUARRIES. 


Limestone quarries in 1920 employed 43,151 men who worked. 
11,154,653 shifts, an average of 259 shifts per man. As compared 
with the year 1919 these figures indicate anincrease of 3,297 employees 
(8 per cent), 1,238,158 shifts (12 per cent) and 10 working days per 
man (4 per cent). There were 925 companies operating limestone 
quarries in 1920 as against 952 the year before. 

Of the States in which 500 or more men were employed at limestone - 
quarries there was an increase in total shifts worked in Alabama, 
Illinois, Indiana, Iowa, Kansas, Maryland, Michigan, Missouri, New 
York, Ohio, Oklahoma, Texas, and West Virginia. A loss of shifts 
worked is shown for Kentucky, Pennsylvania, Tennessee, Virginia, 
and Wisconsin. 

78009°—22——2 
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Accidents resulted in the death of 96 men and the injury of 5,321, an 
increase of 31 fatalities and 890 injuries. The accident rates for 
1920 were 2.58 killed and 143.11 injured per thousand full-time or 
300-day workers, as compared with rates of 1.97 killed and 134.05 
injured for the year before. 

The number of fatalities due to haulage accidents and falls or slides 
of rock or overburden was increased. The nonfatal injury rate from 
accidents occurring inside the quarries showed a net increase of 10.22 
per thousand men employed over the record for 1919. The increase 
. in injuries among workers at crushers and rock-dressing plants was 
7.21 per thousand employees. The distribution of these rates by 
causes is shown in Table 16. 

About half of all quarry workers in the United States in 1920 were 
employed at limestone quarries. 


SANDSTONE AND BLUESTONE. 


The figures for sandstone and bluestone quarries are based upon the 
reports of 163 operators who employed 4,466 men for a total of 1,- 
062,161 shifts, an average of 238 shifts per man. As compared with 
the previous year, the reports for 1920 show a decrease of 20 operators, 
but increases of 836 men employed, 275,432 in total shifts worked, 
and 21 in the average number of days worked perman. More than 67 
per cent of all employees at sandstone and bluestone quarries through- 
out the United States are employed in Ohio and Pennsylvania, and in 
each of these States there was a notable increase in the number of 
workers, shifts, and working days per man, accompanied by a slight 
reduction in the number of accidents. 

Accidents during the past year caused two deaths and 356 injuries, 
the former figure showing no change from the previous year’s record 
whereas the latter represents an increase of 10. One of the fatal 
accidents occurred in Ohio and the other in Virginia. The accident 
rates per thousand 300-day workers in 1920 were 0.56 killed and 
100.56 injured, as against 0.76 killed and 131.96 injured in 1919. 

Of the total number of injuries, 281 occurred inside the quarries and 
75 at the outside crushing or rock-dressing plants. Most of the 
injuries in the quarries were, as usual, caused by falls or slides of 
rock or overburden, handling rock at face, haulage, and flying objects, 
whereas accidents outside the quarries were caused mainly by ma- 
chinery and flying objects. For any given number of shifts worked 
during the past two years, the record for 1920 shows a reduction in 
accident rates from all causes except haulage and flying objects 
inside the pits and machinery at the outside works. (See Table 16.) 

Employees at sandstone and bluestone quarries constituted about 
5 per cent of all quarry workers in the United States during the past 
year. 
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CEMENT-ROCK QUARRIES. 


The figures for quarries producing cement rock are based upon 
returns from 74 operators employing 13,251 men for a total of 
4,249,485 shifts, an average of 321 working days per man. As com- 
pared with 1919, these figures show an increase of 3,805 men, 1,538,114 
shifts, and 34 days of work per employee. Twenty-nine per cent of 
the shifts were on quarry operations proper, while 71 per cent were 
outside the quarries, at the crushing plants, and cement mills. 

All States except New York showed a larger number of shifts 
worked in 1920 than in the previous year. More work was done at 
both the quarries and outside plants. 

Accidents during the year caused the death of 39 men and the in- 
jury of 2,585, which gives a fatality rate of 2.75 and an injury rate of 
182.49 per thousand full-time workers (300,000 shifts). The former 
rate is but slightly different from the previous year’s record (2.66) 
whereas the latter is a reduction of 492 injuries, or 49.09 per thousand 
men employed. With two exceptions, explosives and haulage, all 
causes of accidents at quarries producing cement rock showed a 
reduction from the previous year’s record in the number of persons 
injured per thousand employed. The net reduction for the year was 
68.64 per thousand employees inside the quarries and 35.04 per thous- 
and employed at outside works. 

About 15 per cent of all quarry workers in the United States in 1920 
were employed at cement-rock quarries. 


MARBLE QUARRIES. 


The marble quarrying industry employed 4,438 men in 1920, an 
increase of 432, or about 11 per cent, over the number employed in 
1919. A total of 1,304,552 shifts worked by all employces and an 
average of 294 shifts per man during the year indicate an increase 
of 128,676 shifts over the record for 1919, but no change in the aver- 
age number of working days per employee. Reports were received 
from 42 operators as compared with 37 in 1919. 

Accidents at marble quarries resulted in 4 workers being killed and 
400 injured, a fatality rate of 0.92 and an injury rate of 91.98 for 
every 300,000 shifts. Both of these rates are higher than the cor- 
responding rates for 1919. All four of the fatalities occurred at the 
outside rock-dressing plants, two in Vermont, and one each in Georgia 
and Massachusetts, and none inside the quarry pits. 

The increase of 105 in the number of nonfatal injuries at marble 
quarries in 1920 was largely from handling rock by hand, flying 
objects, drilling and channeling, nails and splinters, and machinery. 

Marble quarries employed approximately 5 per cent of all quarry 
workers in the United States in 1920. 
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SLATE QUARRIES. 


Reports from quarries producing slate in 1920 show 75 operating 
companies at whose quarries 3,496 men were employed. A total 
of 1,009,244 shifts was worked by all employees, an average of 289 
shifts perman. The figures represent an increase of 123 men, 165,673 
shifts, and 39 working days per employee, as compared with 1919. 
Seventy-six per cent of the total shifts were worked inside the quarries 
and 24 per cent outside the quarries. The two leading slate-producing 
States, Pennsylvania and Vermont, showed a notable increase in total’ 
shifts, as compared with the previous year. 

Accidents caused 5 deaths and 364 injuries, a fatality rate of 1.49 
and an injury rate of 108.20, as compared with rates of 1.78 killed and 
98.51 injured for 1919. 

Although the number of persons injured by seeldianin inside the 
quarries actually increased by 10, an accompanying increase of 281 
employees and 186,162 shifts resulted in a lower injury rate per 
thousand 300-day workers. The net reduction in the injury rate 
from accidents inside the quarries was 23 for each thousand men 
employed. This improvement, however, was confined to the quarry 
pits proper. At the outside rock-dressing plants, accidents from 
practically all causes resulted in a higher injury rate than in 1919. 

Of the total number of workers during the year at all kinds of 
quarries covered by this report, 4 per cent were employed at quarries 
producing slate. 

TRAP-ROCK QUARRIES. 

Reports from 99 operators of trap-rock quarries active in 1920 show 
that this branch of the quarrying industry employed 4,951 men, who 
worked a total of 1,147,480 shifts, an average of 232 shifts per man. 
The figures indicate an increase of 221 men, 92,034 shifts, and 9 
working days per man as compared with the year before. Sixty- 
eight per cent of the total shifts were worked by employees inside the 
quarries and 32 per cent were worked by employees at the outside 
works. Except for Massachusetts and Oregon, all States showed a 
larger number of shifts in 1920 than in 1919. 

Accidents during the year killed 10 men and injured 799. The 
resulting accident rates were 2.61 killed and 208.89 injured per 
thousand employees, as compared with rates of 2.56 killed and 186.47 
injured in 1919. 

The injury rate from accidents inside the quarries declined from 
189.07 in 1919 to 149.75 in 1920, whereas that for the outside plants 
increased from 178.73 to 333.06. The increase for outside works 
was principally among accidents caused by hand tools, falling and 
flying objects, and falls of persons. Maryland, New York, and 
Pennsylvania were the States most notably affected. 

Of the total number of workers at all kinds of quarries last year, 
trap-rock quarries employed 5.7 per cent. 
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Taste 6.—AIl quarries: Fatalities, and inquiries per 1,000 300-day workers employed, 
by States, during the year ende Dec. 31, 1920. 


In and about quarry. 


In outside works. 


State. Num- ate, . 
ber of |;-; ; rof |; er of 
300-day Killed.) Injured 300-day Killed.| Injured 300-day 
workers.) workers. workers. 
1,106 606 
145 25 
231 73 
1,934 2,031 
452 
357 
135 5 
128) jac 3 
135 |.. : . 
1,706 | 3.52] 195.78 1,705 
2,376 1.68 | 130.47 1,357 
449 | 2.23] 155.90 5 
881 3. 41 76.05 1,218 
Kentucky. 638 | 9.40] 164.58 
Maine... : : 
Maryland.... 
Massachusetts . maa 
Michigan........ cage peeae 
Minnesota.........-...-.. 
Missouri 1,113 
Montana... 
Nebraska. . 
New Hampst 
New Jersey.... 
New Mexico. 
New York..... 1,421 
North Carolina............ 
Ohio... §524 Pasedesstemoses 1,380 
Oklahoma.........-..-..- i6 
Oregon. ..... 
Pennsylvania. 9,402 |' 4.15 | 166.35 6, 780 
Rhode Island 5 74.91 
South Dakota. 96. 00 
Tennessee. . . 970 | 5.15 87. 63 
Texas...... Robs 825 | 2.42] 155.15 
Utah iescrssscsesinatscted 184 |....... 222. 83 
Vermont. : - 022: sesieu's ord 2,518 +79 | 109.21 2,067 
Virginia 3... 5. os oseyecs cet 1,021 | 4.90 80. 31 
Washington.......-...... Cpe eee 150. 74 
West yuan. eeery: 1,383 | 2.17 94.72 
WISCONSIN iss 5 vex’ ane'es x 1,091 | 2.75] 186.98 
Wyoming 66: | 18.15) | 2.325.525 
Not segregated DOT caasee 149. 76 
Total, 1920. -| 45,617 | 2.81 | 139.62] 31,472 
Total, iviv....--... 39,278 | 2.29 | 146.65] 24,516 


Killed.) Injured. 
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TABLE 12.—Sandstone and bluestone quarries: Fatalities, by causes and States, during the year ended Dec. 31, 1920. 
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TaBLE 14.—Cement rock, marble, slate, and trap-rock quarries: Fatalivies, by causes and States, during the year ended Dec. 31, 1920. 


In outside works. 


In and about quarry. 
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ACCIDENTS BY PRINCIPAL CAUSES. 


Table 15 compares the percentage of accidents from various causes 
in the quarries and at outside works. The first column shows the 
percentage of fatalities by causes for the entire industry, and the 
second column the percentage of accidents inside the quarries on 
the basis of the total number of accidents occurring therein. The 
percentage of accidents due to various causes outside of the quarries 
is also shown. Such percentages are more nearly in keeping with 
the true hazard of each branch of the industry than are those in the 
first column, which are based on the industry as a unit. However, 
the annual fluctuation in quarry hazards is even more accurately 
indicated in the manner shown in Table 16 which shows the number 
of accidents from any given cause based upon 1,000 full-time or 
300-day workers. The advantage of this method is that the injury 
rate from any given cause may be followed from year to year unin- 
fluenced by the increase or decrease in other classes of accidents. 

Particular attention is called to Tables 24, 25, and 26. The first 
two classify the accidents according to the degree of disability of the 
injured person, and Table 26 further segregates the different classes 
of accidents by the kind of quarry in which they occurred. 
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TABLE 15.—All quarries: Causes of fatalities and injuries, showing percentage due 
to each cause, and corresponding rates per 1,000 00-day workers employed during the 
year ended Dec. 31, 1920. 


Per cent of Per 1,000 300- 
° day workers. 


Per cent of 
total. 


Per 1,000 300- 
day workers. 


Cause of accident. ———. |__——___—_—_- 
Grand | Class | Grand| Class | Grand} Class | Grand | Class 
total. | total. total.| total. total.) total.| total. | total. 

6 7 8 
In and about quarry: 
1. Falls or slides of rock or over- 
DUFdEN So. sccccassesseadees 18.54 | 25.78 0.42 0.73 5.72 | 10.08 8.33 14.07 
. Handling rock at face. 1.69 2.35 04 -07 8.78 | 15.47 | 12.78 21.59 
. Timber or hand tools. .. 56 -78 2.40 22 3.49 5.90 
ry Explosives........-.----- 20.23 | 28.12 1.91 3.36 2.78 4.69 
5. Haulage.......-.......--- 17.98 | 25.00 7.04 | 12.40} 10.25 17.32 
t Falls of persons..........---.- 3.93 5.47 2.64 4.65 3. 84 6.49 
eee objects (other ent 1 
) F 1.69 2.35 3.74 6.58 5.44 9.18 
-56 78 8.08 | 14.23] 11.75 19. 86 
icity. 1.12 1.56 22 -39 32 55 
Drilling and channeling (by 
machine or hand).. “ 1.56 2.02 3.57 2.94 4.98 
11. Machinery............ 3.91 4.62 8.13 6.72 11.35 
12. Nails, splinters, etc 1.01 1.77 1.46 2.48 
13. Boilerand air-tank explosionS.|........|.......-|sscsscse|sccececc[eceeee-+|eeeeceseleceeceeeleceeeces 
14,. Burns... ic egecssdoraees ie 1,52 1.26 2.13 
15, Other causes...........- 13.63 | 11.26 19.03 
Ota acgccksceves seas eusan 100. 00 62 | 139. 62 
In outside works: 
16. Haulage.... 5.62 | 20.00 +13 9.28 5.84 14.30 
17. Machinery.. 7.87 | 28.00 +18 14.62 9.20 22.53 
18. Hand tools. .... -56 2.00 -O1 8.93 5.62 13.76 
19. Nails, splinters, 56 | 2.00 01 3.67] 2.31 5.65 
20. Electricity... 2.81 | 10.00 .07 1.26 79 1.94 
21. Falls of persons............--- 3.37 | 12.00 -08 7.76 4.88 11.95 
22. Folie objects (rocks, timbers, 
nate casaas a 1.69 6.00 04 10.75 6.76 16.56 
93. Fioiay objects... -56 2.00 01 13.51 8.49 20. 81 
m4. fat g rock b han - 56 2.00 -01 6.31 3.97 9.72 
vonemens 56 2.00 01 5.51 3.46 8.48 
28. td causes. . 3.93 | 14.00 -09 18.40 | 11.57 28. 34 
Total..... ad MEh2S Pesabess sas 100.00 | 62.89 | 154.04 
Grand total. .............---.-| 100.00 |........) 2.31 |........) 
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FALLS OR SLIDES OF ROCK. 


Falls or, malidee of rock or overburden were responsible for 25.78 per 
cent of the fatal accidents and 10.08 per cent of the nonfatal injuries 
inside the quarries in 1920. For each thousand men employed in the 
pits, the accident rates from this cause were 0.73 killed and 14.07 
injured; the former is somewhat higher and the latter slightly lower 
than the rates for 1919. Fatal accidents from this cause ranked 
second and nonfatal accidents ranked fourth highest among the 
enumerated causes of accidents inside the quarries during the past 
year. The number of fatalities from falls of rock was less than the 
number due to explosives; nonfatal injuries from this cause were 
fewer in number than those chargeable to handling rock at face of 
quarry, haulage, and flying objects. (Tables 15 and 16.) 


EXPLOSIVES. 


More fatalities resulted from the use of explosives in 1920 than from 
any other cause; the rate was 0.79 per thousand men employed. The 
nonfatal injury rate was only 4.69 and ranked ninth among the listed 
causes of injuries to employees inside the quarries. Table 17 gives 
further details. regarding accidents caused by explosives and indi- 
cates that most of the fatal accidents occurred while charging but 
that the largest number of nonfatal injuries were due to premature 
shots. 


TaBLE 17.—Fatalities and injuries due to explosives during the year ended Dec. 31, 


1920. 
Drill-/Strik- Caps, Ri P 
Trans- | ing | ing _| det-| Un- 2a fel 
Kind of quarry. | porta-| P98 into | in |728%-| one- \guardea|4rned) ma- 
tion. * | old | loose * | tors, | shots. | soon Sinks 
holes.} rock, etc. 


Killed 


Total, 1920.... 
Total, 1919. . 
Total; 1918.. 
Total, 1917.... 

Total, 1916 3 5...]. 2252 


Injured: 
Cement rock. ... 


Total, 1920.... 
Total, 1919.2.:) 81) Tt) Wey) Bip seeees 
Total, 1918.... 
Total, 1917....) 8} 10) 12) 25)....... 
Total, 1916.... 


a Not segregated. 
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HAULAGE. 


Accidents caused by haulage equipment resulted in 32 deaths and 
790 injuries, or 0.70 killed and 17.32 injured per thousand men 
employed in the quarries. Haulage thus ranked third as a cause of 
both fatal and nonfatal accidents at quarries in 1920. It was exceeded 
by the number of fatal accidents from explosives and falls or slides of 
rock or overburden, and by nonfatal injuries from handling rock at 
face of quarry and by flying objects. Table 18 segregates the haulage 
accidents at the quarries proper from those at outside works, and 
further indicates the number due to hand and animal haulage, mechan- 
ical haulage, and railway cars and locomotives. 

At the outside plants haulage accidents were responsible for 10 
fatalities and 450 injuries, or 0.32 killed and 14.30 injured per thousand 
employees. It will be noted that of the total number of haulage acci- 
dents in and about the quarries (Table 18), mechanical haulage and 
railway cars caused 84 per cent of the fatalities and 70 per cent of 
the injuries, whereas at outside works 90 per cent of the fatalities 
and 60 per cent of the injuries were due to such accidents. 


TABLE 18.—Fatalities and injuries due to haulage during the year ended Dec. 31, 1920. 


In and about quarry. In outside works. 


Kind of quarry. Hand | Me- way 


and chan- 
animal. 


Killed: 


BIRO crc saaccsszmecsicsny 


Total, 1920............ 
Total,1919............,) 3] 5] We wf Lt... 
Total, 1918...........- 
Total, 1917............ 


Marbles. sccs.csyaczece nl eee 
Sandstone and bluestone. 
Slates staccecseviedcceess, Ch Bilvecccko SO TOW MAO snes 


Total, 1920............ 
Total, 1919............ 
Total, 1918............ 206 128 342 
TORE 2017 dcticcwncsess 283 209 334 


@ Does not include ‘‘ Handling rock at face.” 
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MACHINERY. 


As a cause of accidents to men working in the quarries, machinery 
ranked fifth in the number of resulting fatalities and injuries in the 
year 1920. Among fatal accidents there was a larger number caused 
by explosives, falls or slides of rock or overburden, haulage, and falls 
of persons. Machinery also caused a smaller number of nonfatal 
injuries than did handling rock at face, flying objects, haulage, and 
falls or slides of rock or overburden. Accidents from machinery 
resulted in 5 persons killed and 518 injured, or 0.11 killed and 11.35 
injured per thousand employees inside the quarries. At the outside 
plants machinery caused 14 deaths and 709 injuries, or 0.45 killed 
and 22.53 injured per thousand men employed. Further details of 
accidents from machinery are given in Table 19. 


TaBLE 19.—Fatalities and injuries due to machinery during the year ended Dec. 31, 


1920. 
In and about quarry. In outside works. 
9 5 9 - | 
d ee Z a-|3. 3 
a g\'o . ag Bald . 
Kind of quarry. a3 Sg or} 4 i ay =e au Z 
ko} “ Dn Lo} ° 
IESE eas iga| 3 
ee /£5/°8/ 2 | z 08 /23/°8| a | & 3 
B83 ss A I 83 wy a | 5 Lo] 
a"veele |a 2/212 23 8 2/212 /2 
|S a |o qm |S rot 3 
Killed: 


SCOoonnwnl 


Total, 1920. . 
Total, 1919... $f 
Total, 1918... Fan ee 
Rotel, 197. .cccesesscssans ¢ 


Injured 


Total, 1920................. 

Total, 1919....... 
Total, 1918....... 
Total, 1917.................. 
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ACCIDENTS IN BUILDING-STONE QUARRIES AND CRUSHED-STONE 
QUARRIES. 


As different classes of stone—for example, building stone and 
crushed stone—are produced at quarries, the methods of quarrying 
must vary, especially as regards blasting, handling, and transporting 
the quarry product. In handling building stone much care has to 
be taken to insure minimum breakage. Furthermore, in the pro- 
duction of building stone the least possible amount of explosives 
must be used to prevent shattering. At quarries producing crushed 
stone, on the other hand, the excessive use of explosives is advanta- 
geous. Stone to be used as a crushed product will require no care to 
prevent breakage; in fact, the more breakage the better; for this 
reason also the accident hazard is undoubtedly greater. Explosives 
are also used to break exceedingly large pieces, so that they will go 
through the crusher without further reduction by sledging. Conse- 
quently there is a wide difference in the amount of explosives used 
to produce those two classes of stone. 

In order to compare the accidents in these two branches of the 
quarry industry, the accident reports of representative companies 
producing building stone, employing 8,348 men working 2,252,327 
shifts, and those producing crushed stone, employing 16,105 men 
working 4,613,327 shifts, were tabulated, as shown in Tables 20 to 23, 
inclusive. In compiling the figures no reports were used which did 
not seem to be complete and to show the operator’s interest in the 
matter of accident records. Therefore the figures in these tables should 
be fairly representative of these two branches of the industry. 

The fatality and injury rates are based on the number of 300-day 
workers, as shown in Table 21. The fatality rate from accidents 
inside the quarries producing building stone was 1.22 per 1,000 men 
employed as compared with 2.66 per 1,000 at those producing crushed 
stone. The difference in fatality rates in the outside works, 0.95 for 
building stone and 1.73 for crushed stone, is similar. The nonfatal 
injuries in the building-stone quarries were 152.37 per 1,000 (300-day 
workers), whereas in the crushed-stone quarries they were 213.19. 
The nonfatal injuries in the outside works handling building stone 
were 126.30 per 1,000, as compared with 183.77 in the crushed-stone 
industry. 

The principal cause of injuries at quarries producing building stone 
was flying objects, followed by handling rock at the face, machinery, 
and falls of persons. At the outside works of building-stone quarries 
most of the injuries were from handling rock by hand, flying objects, 
and machinery. 

At quarries producing crushed stone the major causes of nonfatal 
accidents were haulage, handling rock at the face, flying objects, 
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falling objects, and machinery in the order named. At the outside 
works of crushed-stone quarries the principal causes of injuries were 
machinery, falling and flying objects, and falls of persons. Table 21 
shows the fatality and injury rates for the two groups, building stone 
and crushed stone, as divided among the granite, limestone, marble, 
and sandstone quarries. Table 22 shows the accidents by causes as 
well as by industrial groups. The nonfatal injury rates by causes 
are shown in Table 23 on the basis of a uniform time of exposure to 
accident hazards. 
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TaBLE 23.—Building-stone and crushed-stone quarries: Injury rates, by causes, 
at selected quarries, compared on a 300-day basis, 1916 to 1920. 


Building stone. Crushed stone. 


Cause. - 
1916 | 1917 | 1918 | 1919 1916 | 1917 | 1918 | 1919 | 1920 
In and about quarry: 
1. Falls or slides of rock or 
overburden........... 10.72 | 6.23 | 7.05) 5.36 | 6.08 | 27.89 | 27.03 | 8.18 | 22.79 | 13.33 
2. Handling rock at face...) 18.01 | 39.97 | 31.01 | 16.45 | 28.89 | 52.94 | 37.98 | 21.18 | 37.91 | 29,09 
3. Timber or hand tools...) 8.58 | 16.87 | 7.75 | 2.50| 6.69 | 16.34 | 11.64] 6.29] 8.27] 7.55 
4. Explosives............. 4.50] 3.89] 4.93] 6.44] 4.26] 11.98] 7.76] 6.08] 3.63] 4.78 
5. Haulage................ 4.07 | 5.19 -70 | 4,29 | 3.35 | 22.66 | 28.69 | 28,94 | 34.28 | 33.53 
6. Falls of persons......... 79 | 9.384) 9.87 | 11.08 | 11.25 6.75 | 5.27 | 10.48 | 13.71 | 10.88 
7. Baling. objects (other 
than 1 and 2).........|.......[-...65- 9.16 | 9.30 | 10.65 J......./....-.. 15.73 | 15.53 | 23,32 
8. Flying objects.......... 17.80 | 31.41 | 40.17 | 29.67 | 29.20 f 29.41 | 29.66 | 22.85 | 37.51 | 26.87 
9. Electricity.............. ey ees 1.41 | -3.93 -30 43 14 84] 3. 1,33 
10. Drilling andchannelin; i 
(by machine or hand) te e 21,28 | 4.93] 7.51] 9.73 7.34 | 9.02 | 12.10] 9.8 
11. Machinery.............. 22,32 | 21.85 | 17.16 | 18.25 15. 52 | 20,13 | 23.59 | 17.54 
12. Nails, spilatees etc..... % 50 2.34 -70| 2.15 | 2.74 111 | 2.52) 2.62} 2.3 
13. Boiler and air-tank ex- 
PROSIONE 6 cleciscasceleapeaas}seaahbols ocmuscloavane sencxealeowaeca edt Vevessonteccex iol soncts 
14) Burns: o-sc<cvseseers oalue lene San -70| 2.86) 1.82 9.......]....... 4.61 | 5,24) 5.22 
15. Other causes............ 27.44 | 31.66 | 28.90 | 18.23 21.07 | 36.48 | 20.17 | 27.54 


Total injured in 
Soy spomtanry -|125, 64 |190. 50 169.13 |136. 93 
Number of day 
workers in and 
about quarry....| 4,664 | 3,853 | 1,419 | 2,797 


193.35 |193. 33 |240. 37 [213.19 


7,215 | 4,769 | 4,959 | 9,006 


In oumeiee works: 


aulage...... ddapeaesas 7. 6.28 | 2.91] 6.94 30. 25 | 20.20 | 17.58 | 18.05 
17. Machinery.............. 31.16 | 22.26 | 10.04 | 11.05 51.35 | 42:02.| 34. 54 | 32,33 
18. Hand tools............. 15.16 | 13.09 | 3.24] 4.37 24.70 | 12.05 | 15.53 | 13.65 
19. Nails, splinters, etc..... 7.04] 6.28] 3.56] 3.34 9.71 | 3.91 | 7.77) 675 
20. Electricity aoa Sbauieaadalse 21 78 65 - 51 3.33 | 1. 3.07} 3.45 
21. Falls of persons......... 5.98 | 8.12] 7.77] 7.20 23.59 | 16,94 | 13.90 | 18.36 
22. Falling objects (rocks, 

timbers, etc.)......... 16.01 | 13.62 | 7,12] 8.22 29.70 | 19.87 | 21.35 | 23,54 
23. Flyin objects wisteiwetelac 31.16 | 29.33 | 18.13 | 21.59 38..58 | 18.57 | 19.82 | 22.76 
24. Handling rock by hand.| 26.26 | 30.90 | 32.37 | 40.09 15.54 | 5.86] 2. 2.98 
25; BUINS: 0.25% sesecescean's 1.07 | 1.83 32 mes 19.71 | 12.05 | 8.99 | 10.20 
26, Other causes............ 29.67 | 21.47 | 8.42 | 5.40 50.79 | 40.72 | 24,12 31.70 


Total injured in 
outside works. . .;171.40 |153.96 | 94.53 |109, 48 


297.25 193.49 |169. 43 |183.77 


Number 0f300-day 

workers in out- 

side works....... 4,685 | 3,819 ; 3,089 | 3,891 | 4,220 | 2,479 | 3,603 | 3,070 | 4,893 | 6,372 
Grand total in- 


29,45 |227.95 |193,39 205. 14 |201.00 
7,069 |10,818 | 7,839 | 9, 852 /15,378 


jured...-....... 148,57 |172. 31 |118, 01 |120.96 |137. 72 
Grand total gy 
day workers. ...| 9,349 | 7,672 | 4,508 | 6,688 | 7,508 
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TaBLE 24,—All quarries: Injuries, classified by States and character of disability, during 
the year ended Dec. 31, 1920. 


Nonfatal injuries. 


State. 


Fatal. 


Permanent disa- 


bility. Tempo- 
PY A Total 
| A | SEN | aot 


Total.c | Partial 


wb 


Colorado. .... 
Connecticut. . 


Florida....... 
Georgia. . 3 
EUAHO  siitgsateaccthgstekars.Sedsade setae al 


Kansas... 


Marylands... 
Massachusetts. . 
MICMQON, wiss cchcas exes coayevateswsdedoees 


MINNGSOf8 << cow oases necasatectécescaecaxes 
Missouri... . 
Montana... 


Nebraska... . 
New Hampsh 
New Jersey... 
New Mexico... 


New York... 
North: Carolina. <s.a%ob.sc os cecdey vaxtonesons 


WING: 5 sis bbs thawininc'd sa taled acts se baawesaica te 
Oklahoma... 
Oregon....... 
Pennsylvania 
Rhode Island 
South Dakota. . 


Tennessee... . 


West Virginia. . 
Wisconsin. . 

Wyoming. ... 
Not segregated . 


Total, 1920 
Total, AQ... s2s26¢ieasesdsssecceas 


_ 
ROW Onl wm 


8 wSe 


11,217 
9° 199 


2 Permanent total disability—Loss of both legs or arms, one leg and one arm, total loss of evenient 
paralysis, or other condition permanently incapacitating workmen from doing any work of a gainf 


oerpe ee. 
> Permanent partial disability.—Loss of one foot, | 


any dislocation where ligaments are severed, or any 


disability. 
¢ Time lost, more than 14 days. 
4 Time lost, 1 to 14 days. 
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hand, eye, one or more fingers, one or more love, 


er injury known in surgery to be permanent p: 
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TaBLE 25.—All quarries: Injuries, classified by character of disability, during the year 
ended Dec. $1, 1920. 


Causes. Fatal. 


Total.a 


Permanent dis- 
ability. 


. Falls or slides of rock or overburden. . . 
Handling rock at face. 
. Timber or hand tools 
. Explosives: 

(a) Chirag 


PONE 


(b) Char; 
(c) Drilling into old holes. 
(d) Striking in loose rock.. 
(e) Thawin, 
(f) Caps, detonators, etc... 
3 Unguarded shots.... 
( } Returned too soon. . 
fi Premature shots. . 
j) Delayed blast... 
(k) Miscellaneous 
Haulage: 
(a) Hand and animal 
(b) Mechanical 
(c) Railway cars and locomotives 
. Falls of persons: 

(a) — into quarry from surface, 


lectricity: 
(a) Direct contact with trolley wire... 
(b) Bar or tool striking trolley wire. . . 
(c) Contact with motor 
(d) Others 
Drilling and channeling (by machine 

or hand) 
Machinery 


ll. 


e) Other machinery. 
ails, splinters, etc 
Boiler and air-tank explosions 
fe RENS 8 cp Gn stwposconccvscss 
Other causes 


Total, in and about quarry 
. Haulage: 


) Hand and animal 

By Railway cars and locomotives. 
achinery: 

(a) Hoisting cables and attachments. . 
(b) Guys, cranes, derricks, and attach- 
( Pines d hoisti i 

c) Pumps and hoisting engines 
%) Creches 


17. 


(e) Other machinery 
18; Hand tools... 5 2. ..25 ccewanss aibaespayee 
19. Nails, splinters, ete 


a Permanent total disability—Loss of both legs or arms, one leg and one arm, total loss of e: 

anently incapacitating workman from doing any work ofa gainf 

one or more fingers. 
own in surgery to 


sis or other condition 

b Permanent partial disability—Loss of one foot, leg, 
any dislocation where ligaments are severed, or any ot! 
tial disability. 

¢ Time lost, more than 14 days. 

4 Time lost, 1 to 14 days, 
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hand, eye. 
jury 


j 


her in: 


Tempo- 
rary 
dis- 


Partial.o | ®bility.¢ 


Nonfatal injuries. 


-_ 


a 
BaaSaow 


too. 86 82 8 S52 Sesc. 


ss BR 
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pect 


yone or more toes, 


permanent par- 
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TasieE 25.—All quarries: Tires, classified by character of disability, during the year 
d Dec. 81, 1920—Continued. 


Causes. 


20. Electricity: 
(a) Direct contact with trolley wire... 
te Bar or tool striking trolley wire. 

(c) Contact with motor 
Others 


(c) Others 
z Handling rock by hand.. 


Total, in outside works............ 
Grand total 


Fatal. 


Permanent dis- 
ability. 


Total. | Partial. 


Nonfatal injuries. 


ag Total 
‘ te) 

dis- Slight. nonfatal. 

ability. 


3 

5 

8 91 

sSehekee ss 1 87 
1 8 

2 4 

7 16 

7 53 

1 61 

7 104 

5 117 750 
10 327 1, 893 
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TABLE 26.—All quarries: Injuries, classified by kind of quarry and character of disability, during the year ended Dec. 81, 1920. 


IN AND ABOUT QUARRY. 
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QUARRY AND MINE ACCIDENTS COMPARED. 


Table 27 shows the number of men employed and number killed in 
the quarries and in the coal and metal mines of the United States 
during the 10-year period 1911 to 1920, with the fatality rate based on 
the actual number of men employed and the actual time worked. It 
also compares these industries on the equal 300-day basis. 

Table 28 shows the percentage of fatalities by principal causes, for 
comparative purposes, in quarries, metal mines, and coal mines. 


TABLE 27.—Quarries, metal mines, and coal mines: Comparative statement of 
fatality rates based on actual number of men employed and the equivalent in 300-day 
workers, by years, 1911 to 1920. 


Quarries. Metal mines. 
Number killed Number killed 
Number employed. per 1,000 Number employed. per 1,000 
Year. employed. : employed. 
aoe Killed. aie Killed. 
quiva- quiva- 
Actual | lent in fecal 300-da: lent in ps 300-day 
number. | 300-day basis basis. 300-day basis basis. 
workers. : workers. i 
1911.55... 110,954 84,417 188 1.69 2.23 165,979 | 156,089 695 4.19 4.45 
1912....... 113,105 93, 837 213 1.88 2.27 169,199 | 161,662 661 3.91 4.09 
1913....... 06, 278 87,141 183 1.72 2.10 191,276 | 183,593 683 3.57 3.72 
1914....... 87,936 68, 187 180 2.05 2. 64 158,115 | 142,619 559 3.54 3.92 
1915....... 100,740 | 82,447 148] 1.47] 1.80 152,118 | 141, 997 553 | 3.64] 3.89 
1916....... 90,797 | 76,457 173| 1.91 | 2.26 204,685 | 192, 455 697 | 3.41 3.62 
1017 cc0c555 i 71, 525 131] 1.59] 1.83 200,579 | 192, 085 852 | 4.25 4.44 
1918 -.2 520 68,332 59, 285 125 1.83 2.11 182,606 | 181, 006 646 3.54 3.57 
1919. ....... 005 63, 794 123 1.63 1.93 145,262 | 134, 871 468 3.22 3.47 
1920....... 86, 488 77,089 178 2.06 2.31 136,583 | 134,540 425 3.11 3.16 
Coal mines. Total, quarries and mines. 
Number killed Number killed 
Number employed. per 1,000 Number employed. per 1,000 
Year employed. employed. 
ies Killed. aii Killed. 
quiva- 4 quiva- 
Actual | lent in ete! 300-day} Actual | lent in ae 300-day 
number. | 300-day | basis basis. | Number. | 300-day basis. basis. 
workers. | workers. 
1 | 
1911; 22233 728,348"| 534,122 | 2,656] 3.65| 4.97] 1,005,281 | 774,628| 3,539| 3.52] 4.57 
1912....... 722,662 | 541,997 | 2,419] 3.35 | 4.464 1,004,966 | 797,496 | 3,293| 3.28 4.13 
1913......- 747,644 | 593,131 | 2,785 3.73 4.70 | 1,045,198 , 865 | 3,651 | %3.49 4.23 
1914.2 23522 763 185 | 526 598 | 2,454 3. 22 4.66 | 1,009,236 | 737,404 | 3,193 3.16 4.33 
IGIB2 5 c500 734,008 | 511,598 | 2,269 3.09 | 4.44 986, 866 | 736,042 | 2,970 3.01 4. 04 
1916....... 720,971 | 565,766 | 2,226] .3.09| 3.93] 1,016,453 | 834,678 | 3,096} 3.05 3.71 
AOL] scant 757,317 | 634,666 | 2,696 3.56 | 4.25 [ 1,040,186 | 898,276 | 3,679 3.54 4.10 
1918....... 762,426 | 654,973 | 2,580] 3.38) 3.94] 1,013,364 895,264 | 3,351] 3.31 3.74 
1919....... 776,569 | 542,217 | 2,317 2.98 | 4,27 997,336 | 740,882 | 2,908 2.92 3.93 
1920....... (2) (4) BST la teencablences eegbets sa aaasg tal season tees BOtE losccensslsecweeee 


a Not available. 
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TABLE 28.—Quarries, metal mines, and coal mines: Principal causes of fatali- 
ties, showing percentage due to each cause, by years, 1911 to 1920. 


Cause of death. 


Falls 
of over Haul- 
ur- age Gas 
den, and 
roof, |Explo-| han- | ofper-| Elee- | chin. | dust | OtMer| rotat 
quarry] sives. g ricity causes : 
mate: rock, sons. ery. erp 
rial, ore, or [ 
ore, or coal, 
coal, | 
26.60 | 20.21 | 8.51 | 1.07 100. 00 
11.22 | 7.63 | 15.39 | 2.45 100. 00 
6.02 | 17.13 | 1.28 | 3.73 100.00 
22.06 | 27.70 | 8.92 | 1.87 | 11.74 |....... 10.33 | 100.00 
14.22 | 10.28 | 13.92 | 3.78 | 3.78 |....... 19.52 | 100.00 
6.08 | 19.14 | 1.36 | 3.64 | 1.65 | 11.99 | 7.11 | 100.00 
24.04 | 23.50 | 9.29 | 2.73 | 12.57 |....... 13.12 | 100.00 
13.03 | 12.88 | 12.30 | 3.81 | 4.39 |....... 18.89 | 100.00 
4.95 | 18.31 | 1.80 | 3.16 | 1.80 | 18.45 | 6.14 | 100.00 
1.67 | 6.11 |....... 12.22 | 100.00 
3.04 | 2.50 |....... 21.11 | 100.00 
4.07 1.87 | 14.22 | 6.16 | 100.00 
2.03 | 9.46 |....... 12.16 | 100,00 
2.53 | 1.99 |....... 18.26 | 100.00 
4.36 | 1.68 | 13.40 | 6.17 | 100.00 
1916. 
Quarries .. 4.05 | 16.76 |....... 16.18 | 100.00 
Metal mines 3.73 | 2,58 |....... 23.96 | 100.00 
Coal mines 4.36 | 1.89 | 10.15 | 6.92] 100.00 
1917. 
Quarries. 18.32 | 16.03 | 24.43 | 11.45 | 1.52 | 15.27 |....... 12.98 | 100.00 
Metal min 26.17 | 9.27 | 10.33 | 13.15 | 2.23} 2.00 |....... 36.85 | 100.00 
Coal mines........ 45.18 | 4.12 | 22.11 -96 | 3.52 | 2.34 | 13.43 | 8.34 | 100.00 
1918. 
Quarries. 13.60 | 24.80 | 12.00 | 3.20 100.00 
i 13.78 | 13.00 | 12.85 | 3.87 100.00 
5.24 | 24,20 -81 | 3.99 100. 00 
19.51 | 25.20 | 6.51 
10. 26 | 10.90 | 16.02 
8.89 | 20.37 - 86 
Quarries. . 18.54 | 20.23 | 25.84 | 7.30 
Metal mines 33.41 | 13.41 | 14.11 | 10.59 
Coal mines . . -| 49.87 | 5.62 | 21.37 | 1.19 
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SUMMARY OF QUARRY STATISTICS, 1916 TO 1920. 


Tables 31 to 35 present a summary of the annual labor and accident 
data covering the quarry industry in the United States since 1916. 
Similar tables, extended back to 1911, the first year for which infor- 
mation of this character was obtained by the Bureau of Mines, were 
published in Technical Paper 275, “Quarry Accidents in the United 


States in 1919.” 


TABLE 31.—Number of active operators, by States, 1916 to 1920. 


State. 


MIGDAIM sac ssts shal itscsasancuackaceontasceuasesesh 
Arizona... 
Arkansas. 
California. 
Colorado. . 
Connecticut. 
Florida. 
Georgia 
Idaho. 


New Hampshire..... 


New Jersey 


West Virginia....... 
Wisconsin........... 
Wyoming. .......... 
Not segregated 


Number of active operators. 


1917 1918 1919 1920 
4 25 26 4 4 
10 8 6 5 1 
4 12 12 13 i 
91 83 108 70 mr 
39 2 20 24 2 
33 25 2 24 26 
u 9 4 5 6 
37 7 18 2 2 
9 10 5 8 10 
71 64 49 52 31 

<1 72 49 59 @ 
37 34 2 28 8 
2 38 35 33 32 
61 54 38 38 2 
44 37 27 25 0 
41 46 37 40 a 
102 90 67 17 2 
30 26 26 22 3 
56 49 4 38 % 
94 82 5 71 
10 il ll 8 10 
8 7 6 6 1 
23 24 18 21 % 
69 65 55 52 0 
7 8 6 5 0 

165 149 107 125 m1 
20 24 7 17 5 
136 121 99 101 8 
17 | 15 18 13 » 
12 12 10 9 9 
517 440 250 376 327 
13 12 12 10 10 
16 12 9}. 9 1B 
48 45 41 36 37 
28 25 23 26 32 
19 17 13 13 5 
69 67 59 56 59 
64 58 49 47 46 
B 20 19 16 16 
35 27 2 25 mT 
91 88 68 66 al 
4 4 3 3 3 
18 10 8 6 6 
2,335 | 2,074) 1,620) 1,724] 1,717 
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PUBLICATIONS ON ACCIDENTS STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition isexhausted. Reprints for all publications can not be granted, 
and to insure equitable distribution applicants are requested to limit 
their selection to publications that may be of special interest to them. 
Requests for publications should be addressed to the Director, 
Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BuLeTiN 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, compiled 
by A. H. Fay. 1916. 570 pp., 3 pls., 13 figs. 

Buetin 140. Occupational hazards at blast-furnace plants and accident preven- 
tion based on records of accidents at blast furnaces in Pennsylvania in 1915, by F. H. 
Wilcox. 1917. 155 pp., 16 pls. 

Buuuetin 196. Coal-mine fatalities in the United States, 1919, and coal-mine 
statistics supplementing those published in Bulletin 115, with a list of permissible 
explosives, lamps, and motor tests prior to January 31, 1920, by A. H. Fay. 1920. 
86 pp. 

TECHNICAL PAPER 275. Quarry accidents in the United States during the calendar 
year 1919, compiled by W. W. Adams. 1920. 66 pp. 

TecHNicaL Paper 286. Metal mine accidents in the United States during the cal- 
endar year 1919, by W. W. Adams. 1921. ‘99 pp. 

TecHnicaL Paper 291. Production of explosives in the United States during the 
calendar year 1920, by W. W. Adams. 1921. 44 pp., 4 figs. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE 
SUPERINTENDENT OF DOCUMENTS. 


BuLieTin 96. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TecunicaL Paper 280, Accidents at metallurgical works in the United States 
during the calendar year 1919, compiled by W. W. Adams. 1920. 29 pp. 5 cents. 
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